The recognition that the thyroid-stimulating hormone of the mammalian pituitary gland, as well as the gonadotropins, luteinizing hormone and chorionic gonadotropin, consist of two subunits has stimulated interest in these hormones and the relation of their subunit structures to physiological function. One subunit, a, is common to all three hormones except for species differences; the other subunit, 8, is of different structure in each case and conveys the information that dictates the specificity of each hormone. Both subunits of thyroid-stimulating hormone, luteinizing hormone and chorionic gonadotrophin contain covalently bound carbohydrate and a relatively large number of disulphide bonds; five in the common a chain, six in each / I chain. Similarities in sequences of the various j3 chains become obvious when alignmen!s are such that the half-cystine residues are in the same relative positions, and it is reasonable to assume that the tertiary structure of the Bsubunits of thyroid-stimulating hormone and chorionic gonadotropin are very similar in that each can recombine with the same a subunit to yield hormonal activity. This hypothesis is supported by circular-dichroism studies, which show that thyroid-stimulating hormone and luteinizing hormone have very similar spectra except for a strong maximum at 230-240nm for thyroid-stimulating hormone, which is the result of 11 tyrosine residues in the /3 subunit of thyroid-stimulating hormone versus 2 in the B subunit of luteinizing hormone. The two tyrosines in the /3 subunit of luteinizing hormone and the three in the j3 subunit of chorionic gonadotropin are relatively inaccessible to nitration and iodination in the intact hormone, but after modification, these residues became more accessible to reagents (Sairam et al., 1972; Cheng & Pierce, 1972; Yang & Ward, 1972; Canfield et al., 1972; Combarnous & MaghuinRogister, 1974). These tyrosines of the 'hormone-specific' subunits of the gonadotropins are in regions of the sequences which are very similar to regions in the / 3 subunit of thyroid-stimulating hormone, and it is probable that theseareareas in contact with the a subunit. The sequence -Tyr-Tyr-His-Lys-Ser-CO,H is found at the carboxyl terminus of the a subunit and is invariant in the hormones from man, cattle, sheep and swine. Removal of these residues from the a subunit by treatment with carboxypeptidases gives Vol. 2
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Some modifications of the lysine residues of luteinizing hormone which d o not eliminate the positive charges give derivatives which retain biological activity whereas abolition of the charge on half the lysines by carbamylation leads to loss of activity (De la Llosa et a [., 1974) . Preliminary data from our laboratory (M. R. Faith & J. G . Pierce, unpublished work) indicate that removal of negative charges on intact luteinizing hormone by blocking the carboxyl groups with glycine methyl ester leads to loss of activity, but modified fi chain from the intact hormone can recombine with native a chain to give a product which is partially active in a receptor-binding assay for luteinizing hormone.
The determination of the disulphide bridges in both the a and p subunits of either thyroid-stimulating hormone or luteinizing hormone has not proven easy, apparently because of the lack of suitable sequences which allow proteolytic attack and release of unique cystine-containing peptides. Studies on the location of the five bonds in the a subunit of bovine thryoid-stimulating hormone and luteinizing hormone have been carried out by partial reduction with dithioerythritol and subsequent labelling of the resultingcysteine residues with i~do[l-'~C]aceticacid. The labelled achainwas thencompletely reduced and alkylated with non-radioactive iodoacetic acid. All tryptic peptides containing S-carboxymethylcysteine were then isolated. By variation of the sequence of partial reductions and introduction of label, different amounts of radioactivity were found in different half cystines of the sequence of the a chain.
The relative amounts of radioactivity incorporated at half-cystines of the a subunits of both luteinizing hormone and thyroid-stimulating hormone were the same, and the data show the initial simultaneous opening of two disulphide bridges involving half-cystines at positions 11, 14, 35 and 36 of the a-chain sequence. The distribution of radioactivity in other positions indicates bridges between half-cystines 32-64,63-91 and 86-88 (Cornell & Pierce, 1974) . Because the possibility of a rapid specific interchange of one or more disulphide bonds, directly after initiation of reduction, cannot beexcluded, experiments to determine the validity of the proposal will be described. The difficulties of a n unequivocal assignment of the bridges is shown by a report by Chung et al. (1973) in which different assignments are made on the basis of the isolation of low yields of cystine-containing peptides after partial acid and enzymic hydrolysis (see also Combarnous & Hennen, 1974) .
